Mitogen-activated protein kinase inhibitors differently affect the growth inhibition and death of a proteasome inhibitor, MG132-treated human pulmonary fibroblast cells.
Carbobenzoxy-Leu-Leu-leucinal (MG132) as a proteasome inhibitor can induce growth inhibition and death in lung cancer or normal cells. However, little is known about relationship between proteasome inhibition and mitogen-activated protein kinase (MAPK) signaling in normal lung cells. Thus, in the present study, we investigated the effects of MAPK inhibitors on MG132-treated human pulmonary fibroblast (HPF) cells in relation to cell growth inhibition, cell death, reactive oxygen species (ROS) and glutathione (GSH). Treatment with 15 μM MG132 increased ROS levels including mitochondrial O(2•)(-) and GSH depleted cell numbers in HPF cells at 24 hours. MAP kinase or ERK kinase (MEK) inhibitor did not significantly affect cell growth inhibition, cell death, the loss of mitochondrial membrane potential (MMP; ΔΨ(m)), ROS level and GSH depletion in MG132-treated HPF cells. c-Jun N-terminal kinase (JNK) inhibitor attenuated the growth inhibition and death by MG132. This inhibitor also significantly decreased O(2•)(-) level in MG132-treated HPF cells. Although p38 inhibitor slightly enhanced HPF cell growth inhibition by MG132, this inhibitor and siRNA prevented HPF cell death induced by MG132. p38 inhibitor also attenuated d O(2•)(-) level and GSH depletion. Moreover, extracellular signal regulated kinase (ERK), JNK or p38 siRNA did not strongly affect ROS levels in MG132-treated HPF cells. ERK and JNK siRNAs decreased anonymous ubiquitinated protein levels in MG132-treated HPF cells. In conclusion, MAPK inhibitors differently affected the growth inhibition and death of MG132-treated HPF cells. Especially, p38 inhibitor attenuated HPF cell death by MG132, which was in part related to changes in ROS and GSH levels.